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Editorial
Computer algebra in pure and applied mathematics:
A forewordI
Largely due to the pioneering work of Buchberger (1965) on Gro¨bner bases in the 1960’s,
computer algebra has been popularized and became an important tool in many areas of pure
and applied mathematics. A little surprisingly but understandably, it is now known that similar
notions were discovered earlier by others, notably by Janet (1924) for D-modules, by Ritt
(1950) for differential algebra, and by Shirshov (1962) for Lie algebra. Ritt’s method was
later rediscovered by Wu (1978), and the method of Shirshov has also evolved and is now
called the Gro¨bner–Shirshov basis theory. It has been discovered that Gro¨bner-Shirshov basis
theory provides a powerful tool for understanding the structure of associative algebras and their
representations, especially in computational aspects.
Besides pure mathematics, computer algebra found brilliantly successful applications in areas
like coding theory, cryptography, geometric modeling, statistics, systems theory and signal
processing (Park-Regensburger, 2007).
The eight papers in this special issue cover the following areas:
• computer algebra and representation theory:
. Leonid Bokut, Grobner–Shirshov basis for the braid group in the Artin–Garside
generators;
. Pavel Kolesnikov, Universally defined representations of Lie conformal superalgebras;
• computational algebraic geometry:
. Jeaman Ahn, The degree-complexity of the defining ideal of a smooth integral curve;
• algebraic aspects of cryptography:
. Dong Hoon Lee, Algebraic degree of the inverse of linearized polynomials;
. Eunjeong Lee, Hyang-Sook Lee and Yoonjin Lee, Eta pairing computation on general
divisors over hyperelliptic curves y2 = x p − x + d;
• computer algebra and geometric modeling:
. Eng-Wee Chionh, 0/0 simplifies implicitization;
• computer algebra and statistics:
. Satoshi Aoki, Akimichi Takemura, Ruriko Yoshida, Indispensable monomials of toric
ideals and Markov bases;
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. Hiroki Hashiguchi, Toyoshi Iwashita, Calculation of a formal moment generating function
by using a differential operator.
This special issue grew out of the Seventh Asian Symposium on Computer Mathematics
(ASCM 2005) held during December 8–10, 2005 at Korea Institute for Advanced Study (KIAS)
in Seoul, Korea. The focus of ASCM 2005 was computer algebra and its applications to various
areas of pure and applied mathematics. It was an attempt to bridge between the pure and applied
aspects of computer algebra, and to have a glimpse of the state-of-the-art on the subject. Seventy
eight papers in fourteen sessions were presented during the meeting, representing 125 authors
from 15 countries.
The ASCM Symposia have been held in Asian countries with international participation since
1995. The previous ASCM 1995, 1996, 1998, 2000, 2001, 2003 in the series were held in
Beijing (China), Kobe (Japan), Lanzhou (China), Chiang Mai (Thailand), Matsuyama (Japan),
and Beijing (China) respectively.
It is a pleasure to express my gratitude to all the authors in this issue for their enthusiasm
that will make this volume a valuable contribution to the area. I extend my sincere thanks to the
Program Chair, Hoon Hong, and the Publicity Chair, Yonggu Kim, and the twenty eight Session
Co-chairs for their efforts to make the ASCM 2005 a successful event.
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